TITLE OF THE IN\^NTION 

OVERLAY OF PLURAL IMAGES 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to overlay of a plurality of images. 

Description of the Related Art 

Certain projectors and other such image display devices are capable 
of simultaneously displaying image signals from a number of different types 
of image providing devices. Such devices are capable of simultaneously 
displaying, for example, a images played back by a video tape recorder or 
images taken with V video camera, superimposed over a graphic image 
generated by a personal computer. The superimposition of other images 
("superimposed images\ hereinafter) over a single image ("reference image" 
hereinafter) is termed "overlay." Hereinafter, images displayed in overlay 
mode are termed "overlay images." 

Conventional image display devices include devices that arbitrarily 
select an order of superimposition of a plurality of superimposed images 
("superimposition order" hereinafter), but none of the existing devices is able 
to arbitrarily select the reference image as well. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide a 
technology whereby a reference image used in generation of an overlay 
image may be arbitrarily selected. 

In order to attain at least part of the above and related objects of the 
present invention, there is provided an overlay image processing device for 
generating an overlay image signal composed of an n number of 
superimposed image signals, where n is an integer greater than 1. The 
overlay image processing device comprises: an image selector configured to 
select from among an m number of image signals one reference image signal 



SIS 



f'3 



and (n-1) number of superimposing image signals, where m is an integer 
greater than 2; a resolution converter configured to convert resolutions of the 
n number of selected image signals including the reference image signal and 
the (73- 1) number of superimposing image signals into respective desired 
resolutions; and an image synthesizer configured to superimpose the (73- 1) 
number of converted superimposing image signals on the converted reference 
signal. 

In a preferred embodiment, the image synthesizer has the n number 



^f 2-input im^e synthesizers, where each 2-input image synthesizer is 
10 configured to Veceives upper-side and lower-side image signals and 
superimpose the\upper-side image signal on the lower-side image signal. 
£5 The n number on 2-input image synthesizers are connected in series in 

multistage fashion >such that the 2-input image synthesizer of a first stage 
□ uses the reference image signal as the lower-side image signal and a first 

15 superimposing imagA signal as the upper-side image signal, while the 2- 
input image synthesizer of 2^^ stage, where 7 is between 2 and 73, inclusive, 
uses an output of the 2iinput image synthesizer of (i-l)*^^ stage as the lower- 
side image signal and superimposing image signal as the upper-side 
image signal. 

20 These and other objects, features, aspects, and advantages of the 

present invention will become more apparent from the following detailed 
description of the preferred embodiments with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
25 Fig. 1 is a block diagram of an image display device pertaining to a 

first embodiment. 

Fig. 2 is a block diagram showing the internal structure of an overlay 
image processor 10. 

Fig. 3 is a block diagram showing the internal structure of a first 
30 digital decoder 110. 
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Fig. 4 is a block diagram showing the internal structure of a second 
digital decoder 112. 

Fig. 5 shows a block diagram showing a simplified arrangement of 
first resolution converter 118. 
5 Fig. 6 is a block diagram showing the internal structure of OVL 

processor 130. 

Figs. 7(A)-7(F) show image data written to memory 224 of OVXi 
processor 130. 

Figs. 8(A)-8(F) show overlay displays composed of two images 
10 superimposed in six different orders of superimposition. 

Fig. 9 is a block diagram showing the internal structure of an overlay 
image processor lOA constituting the overlay image processing device 
'^'f pertaining to a second embodiment. 

C;3 Fig. 10 is a block diagram showing the internal structure of the first 

£ : 
asis 

*_n 15 resolution converter 118A. 

f'^ Fig. 11 is a block diagram showing the internal structure of an 

yJ 

s overlay image processor lOB constituting the overlay image processing 

lii device pertaining to a third embodiment. 

f '1 

% Figs. 12(A)-12(F) show overlay displays composed of three images 

p 20 superimposed in six different orders of superimposition. 

Fig. 13 is a block diagram showing the internal structure of an 
overlay image processor IOC constituting the overlay image processing 
device pertaining to a fourth embodiment 
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25 DESCRIPTION OF THE PREFERRED EMBODIMENT 
A. First Embodiment 

Al. Arrangement of image display device 

Fig. 1 is a block diagram of an image display device pertaining to a 
first embodiment of the invention. The image display device includes an 
30 overlay image processor 10, a liquid crystal panel 20, and a liquid crystal 
panel driver 30. The liquid crystal panel driver 30 may be constructed in 
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the overlay image processor 10. 

An overlay image signal OVD output by the overlay image processor 
10 is supplied to the liquid crystal panel driver 30. On the basis of the 
overlay image signal OVD, the liquid crystal panel driver 30 then generates 
5 a drive signal SVD for driving the liquid crystal panel 20, and supplies the 
signal SVD to the liquid crystal panel 20. In the liquid crystal panel 20 
illumination from a lighting device (not shown) is modulated in accordance 
with the drive signal SVD to display an overlay image corresponding to the 
overlay image signal OVD. The user can observe the resultant overlay 
10 image by direct viewing of the liquid crystal panel 20. 

A projection optical system for projecting images displayed on liquid 
crystal panel 20 may also be provided for a projector arrangement. In this 

Li 

case, images displayed on liquid crystal panel 20 are projected onto a 

03 

projection screen. 



A2. Arrangement of overlay image processing device 

Fig. 2 is a block diagram showing the internal structure of the 
overlay image processor 10. The overlay image processor 10 includes three 
P digital decoders 110, 112, 114, a selector 116, two resolution converters 118, 

p 20 120, an overlay processor (OVL) 130, and a controller 134. Each block 
operates under commands from the controller 134. 

The first digital decoder 110 is supplied with input image signals 
VPC(A), or computer display signals, from a personal computer. The first 
digital decoder 110 converts the analog computer display signals VPC(A) 
25 into digital computer signals VPC(D). 

Fig. 3 is a block diagram showing the internal structure of the first 
digital decoder 110. The first digital decoder 110 includes an AD converter 
202 and a PLL circuit 204. The computer display signal VPC(A) contains 
an analog image signal ARGBpc, or RGB signals, and two sync signals 
30 including a horizontal sync signal HDpc and a vertical sync signal VDpc. 
The RGB signal ARGBpc has three color signals indicating brightness for red 
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(R), green (G), and blue (B). PLL circuit 204 generates a clock signal 
SCLKpc synchronized with the horizontal sync signal HDpc. AD converter 
202 quantizes the analog RGB signal ARGBpc with refei^ence to the clock 
signal SCLKpc to convert it to a digital RGB signal DRGBpc. The clock 
signal SCLKpc corresponds to an image clock signal indicating the pixel 
frequency of the RGB signal DRGBpc. 

In the preceding manner, the first digital decoder 110 converts the 
analog computer sisals VPC(A) into the digital computer signals VPC(D). 
The digital computen signal VPC(D) contains the digital RGB signal 
DRGBpc, horizontal syn^ signal HDpc, vertical sync signal VDpc, and clock 
signal SCLKpc. \ 

The second and third digital decoders 112, 114 shown in Fig. 2 are 
supplied with inputs image signals VS1(A), VS2(A), or television signals, 
from a video tape recorder, video camera, or the like. The second and third 
digital decoders 112, 114 convert the analog television signals VS1(A), 
VS2(A) into digital television signals VSl(D), VS2(D). The television 
signals may be constructed as various types of signals such as a composite 
signal, and luminance/chrominance component signals. The example 
depicted in Fig. 2 pertains to two composite television signals VS1(A), 
VS2(A). 

Fig. 4 is a block diagram showing the internal structure of the second 
digital decoder 112. The second digital decoder 112 includes a clock 
generator 206, a sync separator 208, a timing controller 210, an AD 
converter 212, and an RGB converter 214. The clock generator 206 
generates a clock signal RCLK which is used as a reference timing signal for 
converting an analog television signal VS1(A) into a digital television signal 
VSl(D). The sync separator 208 separates horizontal sync signal HDvsl 
and vertical sync signal VDvsl from the television signal VS1(A). The 
timing controller 210 controls the AD converter 212 and RGB converter 214 
on the basis of the clock signal RCLK, horizontal sync signal HDvsl, and 
vertical sync signal VDvsl. The AD converter 212 quantizes the analog 



television signal VS1(A) in synchronism with the clock signal SCLKvsl 
supplied froni the timing controller 210. The RGB converter 214 converts 
the digital composite signal quantized by the AD converter 212 into a digital 
RGB signal DRGBvsl. In the preceding manner, the second digital decoder 
5 112 converts the analog television signals VS1(A) into digital television 
signals VSl(D). The digital television signal VSl(D) contains a digital RGB 
signal DRGBvsl, horizontal sync signal HDvsl, vertical sync signal VDvsl, 
and clock signal SCLKvsl. 

Commerciallj'^ available digital video decoder circuits may be used for 
10 the second digital decoder 112. For example, the SAA7114 of Philips may 
be used. 

Q In the preceding example, the analog television signals VS1(A), 

VS2(A) are analog composite signals. However, where the signals are of 
tj another type (e.g., luminance/chrominance component signal), the system 

S 3 

y;3 15 may be adapted easily thereto by using a suitable video decoder. 

The third digital decoder 114 is analogous to the second digital 
= _ decoder 112, and does not require further description. 

3 

yj The selector 116 shown in Fig. 2 selects two image signals from 

7^ among the three original digitized image signals VPC(D), VSl(D), and 

f f 20 CS2(D), according to user's instruction. One of the two selected original 
image signals is designated as a reference original image signal SDIO, or 
background image signal, and the other as a superimposing original image 
signal SD20. That is, the selector 116 corresponds to the image selector of 
the present invention. 
25 The first resolution converter 118 (Fig. 2) converts the resolution of 

the reference original image signal SDIO to produce a reference image signal 
SDl, and the second resolution converter 120 converts the resolution of the 
superimposing original image signal SD20 to produce a superimposing 
image signal SD2. That is, the first and second resolution converters 118, 
30 120 correspond to the resolution converter of the present invention. 

Fig. 5 is a block diagram showing the internal structure of the first 
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resolution converter 118. The first resolution converter 118 includes an IP 
converter 216 and an enlarging/reducing section 218. The IP converter 216 
converts interlaced input I'eference image signals SDIO into noninterlaced 
(progressive) image signals, and corresponds to the scan converter of the 
present invention. The enlarging/reducing section 218 converts the image 
resolution by enlarging or reducing the input image signal. Various 
ordinarj^ circuits msiy be employed as the IP converter 216 and 
enlarging/reducing section 218. The function of the two resolution 
converters 118, 120 is discussed later. 

The OVL processor 130 shown in Fig. 2 superimposes a 
superimposing image signal SD2 output by the second resolution converter 
120 onto a reference image signal SDl output by the first resolution 
converter 118 to generate an overlay image signal OVD. Fig. 6 is a block 
diagram showing the internal structure of the OVL processor 130. The 
OVL processor 130 includes a write controller 220, a memory controller 222, 
a memory 224, a read controller 226, a picture quality controller 228, an on- 
screen display (OSD) controller 230, and another memory 232. 

The reference image signal SDl is written sequentially to the 
memory 224 by the write controller 220 through the memory controller 222. 
The superimposing image signal SD2 is temporarily stored in a buffer 220B 
provided in the write controller 220. When writing to an area of the 
memory 224 assigned to the superimposing image data, the data is then read 
from buffer 220B and written to the memory 224, 

Image data stored in the memory 224 is read by the read controller 
226 through the memory controller 222. The picture quality controller 228 
adjusts picture quality (contrast, brightness, etc.) of the read image data. 
The adjusted image data is then synthesized by the OSD controller 230 with 
another image data, such as menu screens and the like ("OSD images" 
hereinafter), which are stored in the memory 232 and is output as the 
overlay image signal OVD. Where no OSD images are to be displayed, 
image data for OSD images is not synthesized. 



Ordinary overlay circuits can be used for the OVL processor 130. 
For example, the PW364 of PIXEL WORKS (USA) can be used. 

Images represented by the overlay image signals output by the OVL 
processor 130 are displayed on the liquid crystal display 20 (Fig. 1). 

5 

A3. Overlay processing 

Figs. 7(A)-7(F) illustrate exemplary images written to the memory 
224 of the OVL processor 130. In these examples, the computer display 
signal VPC(D) has a resolution of 800x600 pixels as shown in Fig. 7(A). The 
10 television image signal VSl(D) has a resolution of 320x240 pixels as shown 
in Fig. 7(B), The television image signal VS2(D) has a resolution of 
320x240 pixels as shown in Fig. 7(C). In the selector 116 (Fig. 2), the 
computer display signal VPC(D) is selected as the reference original image 
3 signal SDIO and the television signal VSl(D) is selected as the 

15 superimposing original image signal SD20. The liquid crystal display 20 
(Fig. 1) has a resolution of 1024x768 pixels. The image represented by the 
reference original image signal SDlO will be displayed full-screen on the 
liquid crystal display 20, while the image represented by the superimposing 
^'^ original image signal SD20 will be displayed superimposed over the 

□ 20 reference image at a resolution of 640x480 pixels. 

The image represented by the reference original image signal SDIO 
shown in Fig. 7(A) is subjected to resolution conversion by the first resolution 
converter 118 (Fig. 2) to make its resolution equal to that of the liquid crystal 
display 20, as shown in Fig. 7(D), and is output as the reference image signal 
25 SDl. Here, an 800x600 pixel image is enlarged to a 1024x768 pixel image. 

The image represented by the superimposing original image signal 
SD20 shown in Fig. 7(B) is subjected to resolution conversion by the second 
resolution converter 120 (Fig. 2) as shown in Fig. 7(E), and is output as the 
superimposing image signal SD2. Here, a 320x240 pixel image is enlarged 
30 to a 640x480 pixel image. 

As described before, the reference image signal SDl is written into 
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the memory 224 by the write controller 220 of the OVh processor 130. The 
superimposing image signal SD2 is also stored in an pre-assigned area in the 
memory 224. Fig. 7(F) shows the image signal stored in the memory 224 
where the superimposing image signal SD2 is superimposed on the reference 
5 image signal SDl. 

Accordingly, when the image signal stored in the memory 224 is 
sequentially read out and supplied to the liquid crystal panel 20, the overlay 
image is displayed where a relatively small image represented by the 
superimposed signal SD2 is superimposed on the full-screen reference image 
10 represented by the reference image signal SDl. 

In the overlay image processor 10, the reference image signal and the 
i=:j superimposing image signal can be selected arbitrarily by the selector 116 

from among three input signals, whereby six different overlay displays are 

l:=J 

O possible, as shown in Figs. 8(A)-8(F). In Fig. 8(A), the computer display 

: 5 

15 signal VPC is used as the reference image signal SDl and the first television 

f 'j signal VSl is used as the superimposing image signal SD2, so that a small 

' image represented by the first television signal VSl is superimposed over the 

tg full-screen image represented by the computer display signal VPC. In Fig. 

£1 

8(B), the second television signal VS2 is superimposed over the computer 
p 20 display signal VPC. In Fig. 8(C), the second television signal VS2 is 
superimposed over the first television signal VSl. In Fig. 8(D), the 
computer signal VPC is superimposed over the first television signal VSl. 
In Fig. 8(E), the first television signal VSl is superimposed over the second 
television signal VS2. In Fig, 8(F), the computer signal VPC is 
25 superimposed over the second television signal VS2. 

The image display device of the embodiment described hereinabove 
arbitrarily selects one reference image signal from among three input image 
signals, and selects one of the remaining two image signals as a 
superimposing image signal, whereby a relatively small image represented 
30 by the selected superimposing image signal is displayed superimposed over a 
full-screen image represented by the selected reference signal. 
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In the present embodiment, the reference image signal and 
superimposing image signal are selected from among three image signals, 
but they may be selected from among four or more image signals. 

The input image signals may consist of television signals exclusively 
5 or computer displaj^ signals exclusively. That is, the invention may be 
implemented with various image signal combinations. In the present 
embodiment, the input image signals are analog, but digital image signal 
input could be implemented as well. In this case, the device will be 
provided with suitable decoders for the image inputs. 
10 The overlay image processor 10 (Fig. 2) has two digital decoders 112, 

114 for two television signals VS1(A) and VS2(A). As an alternative to this 
arrangement, the overlay image processor 10 may be provided with an 
analog switch for selecting one of the television signals VS1(A) and VS2(A) 
c:3 and a digital decoder for the selected television signal. 

15 

' - 

^'"^ B. Second Embodiment 

3 Fig. 9 is a block diagram showing the internal structure of an overlay 

l7i image processor lOA pertaining to a second embodiment of the invention. 

In the overlay image processor lOA, the first digital decoder 110 of the first 

□ 20 embodiment (Fig. 2) is replaced by a buffer llOA, the second and third 

z s 

digital decoders 112, 114 by first and second analog decoders 112A, 114A, 
and the two resolution converters 118, 120 by two resolution converters 118A, 
120A. 

A computer display signal VPC(A) is temporarily stored in the buffer 
25 llOA and then supplied to the selector 116. The first and second analog 
decoders 112A, 114A convert the signal format of the television signals 
VS1(A), VS2(A) from an analog composite signal to an analog RGB signal 
and sync signals including horizontal and vertical sync signals. Various ICs 
available on the market may be used for the analog decoders. For example, 
30 the TDA9321 of Philips may be used. 

Fig. 10 is a block diagram showing the internal structure of the first 
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resolution converter 118A. The first resolution converter 118A includes an 
AD converter 240, a PLL circuit 242, and an IP converter 244. The 
reference original image signal SDIO selected by the selector 116 contains an 
analog RGB signal ARGB (ARGBpc, ARGBvsl, or ARGBvs2), horizontal 
5 sync signal HD (HDpc, HDvsl, or HDvs2), and vertical sync signal VD (VDpc, 
VDvsl, or VDvs2). The PLL circuit 242 generates a clock signal SCLK 
synchronized with the horizontal sync signal HD and corresponding to a 
pixel clock for the RGB signal ARGB. The AD converter 240 quantizes the 
analog RGB signal ARGB in synchronism with the clock signal SCLK to 
10 convert it to a digital RGB signal DRGB. A single image signal element 
quantized by the AD converter 240 corresponds to one pixel of the image 
represented by the RGB signal. Accordingly, by changing the frequency of 
the clock signal SCLK generated by the PLL circuit 242 it is possible to 
O change the number of pixels in the image represented by the quantized RGB 

yi 15 signal, that is, the resolution. Like the IP converter 216 of resolution 
T'^. converter 118 (Fig. 5) in the first embodiment, the IP converter 244 converts 

3 interlaced reference original image signals SDIO into noninterlaced 

yj (progressive) image signals. 

In this way, the first resolution converter 118A converts the analog 
C3 20 RGB signal ARGB contained in the reference original image signal SDIO 
into a digital RGB signal DRGB, and converts the resolution of the RGB 
signal. The second resolution converter 120A is analogous. 

Like the overlay image processor 10 of the first embodiment, the 
overlay image processor lOA of the second embodiment depicted in Fig. 9 
25 arbitrarily selects one reference original image signal from among three 
input image signals, and then arbitrarily selects one of the remaining two 
input image signals as a superimposing original image signal. The selected 
superimposing image signal is then superimposed over the selected reference 
image signal to genei^ate an overlay image signal. Thus, by implementing 
30 this overlay image processor lOA in an image display device it becomes 
possible to display overlay images wherein the reference image has been 
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selected arbitrarily. The various modifications described in the first 
embodiment are possible with the present embodiment as well. 

The overlay image processor lOA of the present embodiment has two 
analog decoders 112A, 114A for the television signals VS1(A) and VS2(A). 
As an alternative to this arrangement, the overlay image processor lOA may 
be provided with an analog switch for selecting one of the television signals 
VS1(A) and VS2(A) and an analog decoder for the selected television signal. 

C. Third Embodiment 

Fig. 11 is a block diagram showing the internal structure of an 
overlay image processor lOB pertaining to a third embodiment of the 
invention. In the overlay image processor lOB, the 3-input, 2-output 
selector 116 of the first embodiment (Fig. 2) is replaced by a 3-input, 3- 
output selector 116A. The selector 116A selects one reference image signal 
SDIO, and two superimposing image signals SD20 and SD30 from among 
three image signals VPC(D), VSl(D), and VS2(D). 

The configuration of the overlay image processor lOB is the same as 
that of the overlay image processor 10 of the first embodiment (Fig. 2) except 
for an additional resolution converter 122 and an additional OVL processor 
132. The resolution converter 122 converts the resolution of the second 
superimposing image signal SD30. This resolution converter 122 is 
identical to the other resolution converters 118, 120, and outputs a second 
superimposing image signal SD3 having a converted resolution. 

The two OVL processor 132, 130 implements two-stage image 
overlay. The first stage OVL processor 132 receives the reference image 
signal SDl and first superimposing image signal SD2 to produce a first 
overlay image signal ODl where the first superimposing image signal SD2 is 
superimposed on the reference image signal SDl. The first stage OVL 
processor 132 has the same configuration as that of the OVL processor 130 
shown in Fig. 6 except that the picture quality controller 228, OSD controller 
230, and memory 232 are omitted. Alternatively, the first stage OVL 
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processor 132 may have the same configuration as that shown in Fig. 6. 
The second stage OVLi processor 130 receives the first overlay image signal 
ODl and the second superimposing image signal SD3 to produce a second 
overlay image signal OD2 where the second superimposing image signal SD3 
is superimposed on the first overlay image signal ODl. 

In the overla}'^ image processor lOB of the present embodiment, the 
reference image signal and superimposing image signals can be selected 
arbitrarily by the selector 116 fi'om among three input image signals, 
whereby three images can be displayed overlaid in an arbitrary order of 
preference. Specifically, three images can be displayed overlaid in six 
different orders of superimposition (in the order of reference image SDl, first 
superimposed image SD2, and second superimposed image SD3), as shown 
in Figs. 12(A)-12(F). In Fig. 12(A), the order of superimposition is computer 
display signal VPC, first television signal VSl, second television signal VS2; 
in Fig. 12(B), the order of superimposition is computer display signal VPC, 
second television signal VS2, first television signal VSl. In Fig. 12(C), the 
order of superimposition is first television signal VSl, second television 
signal VS2, computer display signal VPC; and in Fig. 12(D), the order of 
superimposition is first television signal VSl, computer display signal VPC, 
second television signal VS2. In Fig. 12(E), the order of superimposition is 
second television signal VS2, first television signal VSl, computer display 
signal VPC; and in Fig. 12(F), the order of superimposition is second 
television signal VS2, computer display signal VPC, first television signal 
VSl. 

Like the overlay image processor 10 of the first embodiment, the 
overlay image processor lOB of the second embodiment can arbitrarily select 
a single reference image signal from among three image signals, and 
arbitrarily select the remaining two image signals as superimposing image 
signals. The two selected superimposing image signals can then be 
superimposed in an ai'bitrary order of preference over the selected reference 
image signal to generate an overlay image signal. That is, an overlay 
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: image signal composed of three image signals superimposed according to an 

arbitrary order of superimposition can be generated. By implementing this 
overlay image processor lOB in an image display device it becomes possible 
to display overlay images in which images represented by three different 
5 image signals are superimposed according to an arbitrary order of 
superimposition. 

In the present embodiment, three input image signals are 
superimposed according to an ai'bitrary order of superimposition, but it 
would be possible to superimpose four or more image signals according to an 
10 arbitrary order of superimposition. In yet another arrangement, it would 
be possible to select three image signals from among four or more image 
Q signals and to supeiampose these three image signals according to an 

IjJ arbitrary order of superimposition. That is, one image signal from among 

'^j an m number (where m is an integer more than 2) of image signals is 

v3 15 selected as a reference image signal and an (n-1) number (where n is an 
ui integer more than 1) of image signals are selected as superimposing image 

1^ signals, and these n number of image signals are superimposed in an 

t.j 

yJ arbitrary order of superimposition. In this way, it is possible to select an 

Q 

arbitrary number n of image signals from among an m number of input 
20 signals and to superimpose the selected n number of image signals in an 
arbitrary order of superimposition. 



D. Fourth Embodiment 

Fig. 13 is a block diagram showing the internal structure of an 

25 overlay image processor IOC pertaining to a fourth embodiment of the 
invention. The overlay image processor IOC has the same structure as that 
of the overlay image processor lOB (Fig. 1) except that the two 2-input OVL 
processors 130, 132 in the third embodiment (Fig. 11) are replaced with a 
single 3-input OVL processor 130A. 

30 The OVL processor 130A superimposes three input image signals in 

an order of reference image signal SDl, first superimposing image signal 
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SD2, and second superimposing image signal SD3. 

Like the overlay image processor lOB of the third embodiment, the 
ovei'lay image processor IOC of the present embodiment can superimpose 
three image signals in an arbitrary order of superimposition to generate an 
overlay image signal 0\nD. By implementing this overlay image processor 
IOC in an image displaj^ device it becomes possible to display overlay images 
in which images represented by three different image signals are 
superimposed according to an arbitrary order of superimposition. 

In the present embodiment, how^ever, a dedicated OVL processor 
accepting a number of inputs corresponding to the number of image signals 
for superimposition is required. In the third embodiment, on the other 
hand, an OVL processor for superimposing a plurality of image signals can 
be constructed using a plurality of 2-input OVL. processors. As noted, 
commercially available circuits can be used as 2-input OVL processors, and 
thus the third embodiment offers easier construction of an overlay image 
process processor than does the fourth embodiment. 

E. Modifications 

EL First modification 

In the preceding embodiments the inputs are analog image signals, 
but the invention may be practiced with digital image signal input as well. 
E2. Second modification 

In the preceding embodiments, implementation of the image 
processing device of the invention in an image display device using a liquid 
crystal panel was described, but this is not limiting. The invention may be 
put into practice with display device using plasma displays or other types of 
flat panels. 

E3. Third modification 

In the first, third and fourth embodiments, the overlay image 
processors 10, lOB, and IOC are provided with decoders consisting 
exclusively of digital decoders 110, 112, and 114. Similarly, the overlay 
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image processor lOA of the second embodiment is provided with decoders 
consisting exclusively of analog decoders 112A and 114A. In an alternative 
arrangement, the displays shown in Fig. 8 and Fig. 12 may be produced 
providing overlay image processor 10, lOA, lOB, or IOC with a combination 
of digital decoders and analog decoders. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms of the appended 
claims. 
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